Residual trapping, a key CO2 geo-storage mechanism during the first decades of a 13 sequestration project, immobilizes micrometre sized CO2 bubbles in the pore network 14 of the rock. This mechanism has been proven to work in clean sandstones and 15 carbonates; however, this mechanism has not been proven for the economically most 16 important storage sites into which CO2 will be initially injected at industrial scale, 17 namely oil reservoirs. The key difference is that oil reservoirs are typically oil-wet or 18 intermediate-wet, and it is clear that associated pore-scale capillary forces are different. 19
Introduction 30
Carbon geo-sequestration has been identified as a feasible technology to mitigate global 31 warming [1] [2] [3] . Technically, CO2 is captured from large emitters (e.g. coal-fired power 32 plants), and injected deep underground into geological formations for storage. However, 33 although CO2 is in a dense supercritical state at reservoir conditions (below 800m 34 depth), it migrates upwards as it has a lower density than the resident formation brine. 35 One key mechanism, which prevents the CO2 from leaking back to the surface is 36 residual trapping, where the CO2 plume is split into many micrometre sized bubbles 37 which are immobilized by capillary forces in the pore network of the rock [4] [5] [6] [7] [8] . Pore-38 scale residual trapping has been proven to work in clean sandstone [7] and carbonate 39 [9, 10] . However, this mechanism has not been proven for oil-wet rock, despite its key 40 importance as initial industrial scale CO2 storage projects are very likely to occur in oil 41 reservoirs [11] ; and these oil reservoirs are typically oil-wet [12] . The significance of oil 42 reservoirs for carbon storage is high, as sequestration can be directly combined with 43 CO2 driven enhanced oil recovery [13] [14] [15] The morphology of the CO2 clusters in the water-wet plug was also different than in the 126 oil-wet plug (Figure 2 ): while the CO2 clusters in case of the initial CO2 saturation state 127 in the water-wet plug were bulky and essentially mimicked the pore space geometry, the 128 corresponding residual CO2 clusters thinned out considerably and had a somewhat 129 fractal-like shape. Compare this with observations for an oil-water system in a 130 completely water-wet sandstone ([46] ; which is known to be strongly water-wet, also at 131 reservoir conditions [47]); here the initial and residual clusters mimicked the pore 132 geometry. We conclude that the more fractal-like shape for the residual CO2 clusters is 133 caused by a shift towards weakly water-wet conditions (CO2-brine-quartz is weakly 134
water-wet at reservoir conditions, (e.g. This essentially means that, for each scenario, a large number of small clusters was 162 observed, and only few large clusters. As expected the largest CO2 clusters at initial 163 CO2 saturation state (Vmax = 28 x 10 -6 μm 3 for the water-wet rock and Vmax = 18 x 10 
Conclusions and Implications 215
We demonstrated that residual CO2 saturations (SCO2,r) in oil-wet sandstone are 216 dramatically lower than in equivalent water-wet sandstone (SCO2,r = 8.7% versus 217 14.9%). This is consistent with data reported for a plastic bead pack [40] , and indicates 218 that oil-wet rock is intermediate-wet or CO2-wet at reservoir conditions; a phenomenon 219 which was also observed in independent contact angle measurements [41] [42] [43] [44] [45] . This shift 220 in CO2-wettability also significantly influenced CO2 cluster morphologies and residual 221 cluster size distributions: flatter and more sheet-like clusters and more small CO2 222 bubbles were observed in the oil-wet sample. 223
224
We conclude that, importantly, residual trapping is less efficient in oil reservoirs than in 225 deep saline aquifers. 226
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